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(54)Title: MODIFIED PHYSIOLOGICALLY ACTIVE PROTEINS AND MEDICINAL COMPOSITIONS CONTAINING THE 



(57) Abstract 

Modified physiologically active protein which can be produced by reacting a physiologically active protein having a molecular weight 
falling within the range of from 1x10' to 2 x 10 s and carrying at least one Gin residue serving as the substitute of transglutaminase with a 
branched ligand consisting of an amino acid derivative having a iower binding affinity to the asialoglycoprotein receptor located on hepatic 
parenchymal cells than that to asialoorsomucoid and carrying an amino group and a galactose (Gal) or N-acetylgalactosamine (GalNAc) 
group serving as the substrate of transglutaminase in the presence of a transglutaminase originating in a microorganism to thereby form an 
amide bond between the y-carboxyamide group of the glutamate residue in the physiologically active protein and the terminal amino group 
in the branched ligand; and a process for producing the same. 
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»3KI*TMb£«J ( 1 0) HTi^tU5. 

m&ftfca (XIX) T-^^fiSib^tFi:, N - (tert-r^y*)^ 
-;u) — L — if )V# i >$c- a - s<> i? >i x-Zf- JIRU L - V )Vt> * - a , 

(XX) 




(XX) 



■ »SQtisn4*isaxi±7 * y Lift, iiS©^7'^ K-fb 
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5/*^/K-;wa (B o c ) x ^> *>* ;u * * * ;i, si? n ( C b z ) & if i 
Lfctfot, *Bm§fci:, wfELfc^iSt: J;sa (XVII) T^£ti3 >J 

^^-•te' (b-TG) ©#£Tl;:£jfo#btf>3£?£ti:. E«ie>©£i£ 
¥8-89278-^) * l fe B £> © £ i* (WO96/06181) titT, 
fcfcft'fN «fc D » * b < IS P H 7 . 5 MT 1 2B$f?g, £®%&m&n, 

: 1 00-1 : 2000©j6ffl* 1 J:^o £ tz h ^ > X V )l $ * -f (D&fQMl* 
IflllnmolltDO. 0 l-laznffe§ 0 £ e> £ U # > K izta 
x., # y if b >y 'J 3- ;u ©7^*^1/7' S >m mfrlz £ £ 2 J; & N 

qJti-Cfe^o SP*>, gBftfH£©||&£ 2S© h v >7 ^ ^--Hf, iDI 

JH3^ t^^t^l , fit $ a 3! , mu^vf-sik far b;i/^-S"j, ft&3Hg;$k Jg3f 

m&&gM, teftmmm&%m, m&n<Dn%&m&%i^tmftmm\z±^x3L 

*h it IS ft 4 »k ifUgti^flh *»tt*ffl38:if©^-fii*»©»ffl^»t:»l8t-5 

3k Mftftk MiSttffl, flttfl, #»&k MffftN <£##k 

BftSI, l»*SU M<b#k SfJtftfflaifftjSJSKifc tTffl^T»iSt«t DMJat 
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•7Y*?m* t-a,*^ -tfv^>, mm-? y * >> o a , ^^ig^^^A, * 

-Xttli^wH, 7^ err? A, * U x.? v y V >J d -;k yC-^, 7-tr'J 

&#©$iftv t4s«> «©?sk& LtM&^ftSo *%BjKDmmm 

ftmm Xti ^ Ki£ * Jg{* 1- ^ ^ 0 f & i> o 

iT © ^ #J © SK B © tz tb © & ffl £ H * ^ & © t- & 3 o 

ttW {I Pi£ $ tl % $> © X- li & H o 

gift ft 1 (Gal) 3 - r h I L- 2 ©MM 
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0. 25M0NaCl£^tf5 0 mMffSfgirjft (p H 5 . 0 ) CSlLfcr 
h I L - 2 %ffi (39mL) £200mMHJ 2 ( p H 7 . 5 ) T* 
fftfiftLitSephadex G-25 c o 1 u m n ( P h a r m a c i 
a#*{) C777^ L, Htt««"C*fflU&„ »HJ*ft 2 8 0 nm©«3tt*"et 
= ^-U»Bft©*aiH«-t»fc (48mL) 0 C © tfj M ft® W & fltt & £ 5 
//M/mLKaBJKLfc ( 3 3 0 mL) 0 

zofcffiBfl'fc:, SlBfcvl/fti^t:, fel^o^a (PCT/JP/95 
/ 0 0 2 9 8 ) tz Litfot^LtdfiSGa 1 U if > H ( ( Q a 1 ) 3, 4 7 
2 m g ) Ltzo 

> * i ^ - h L . 

SitifSS rsep-Pak C8 Cartridge] (Watersftl) 
■Cb5WLH^, TYMC-Pack C 8 - APj jo 7 L ( 4 . 6 x 2 5 0 mm, 
LU*tfc¥tt«) ftffl^fcM*BHPLCCJ:»)RBt*3&oT«|»L, *fiiB© r 
h I L - 2 IMV (Gal) ,*|»* tfco 

MS^C9fr6JK£ r Phast systemj (Pharmacia ttJKI) * 
fflV^tSDS-PAGE ( THomogenious 20 j 7;i/{£ffl) \Z «fc ?3 

UfcfcS> (Gal) ,eflfi# ( (Gal) i-rhIL-2) 
*fl (Gal) 1 #**§£Lfci:*&£*i48j2 KD a fi #± # L £ 

lKft5. 3mg (JK*2 1%) o C10^IRH^©-gI5^-y- >r »; > PB 
S (-) (p H 7 . 5 ) -C^tbWmib bfz Sephadex G-25 col 
umni:777U, fct} UI &ffBd»£ft& (4Zft 3 . 1 mg) „ 

2 PEG 12. fGa l I 3- r X 2 - T t.- 2 <n««a 
( 1 ) PEG12-rX2-H.-2flIl 

fell ?> O 7J & (PCT/JP/95/00298) fcLfctfoTMUfcrX 
2-IL-2 (hIL-20N«l;P-K-P-Q-Q-F-M©7;;S!| 
mifittlto LtzM£m&n) © 5mL«|, l 0 0 mM h 0 % ( 1 
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OmM CaCl^^, pH7. 5) tfft^lft It S e p h a d e x G- 
2 5 column (Pharmacia tt«) l:77HU fa} ® fj $ f & & 
bfeo»a«*280 nm©P#3fc&T-^*- LM6fC®$iiJiIj?}£f#£ (6m 
L) „ C©?§aiiIi7}©g6SCi£fi£ 2 S^M/mLClSLfc (1 0 mL) „ 

Z ©MB!?}^ ^ 2 acqs Lfc *S fc, &#?>©£& (PCT/JP/9 5 
/0 0 2 9 8) CLttf^t^ltlUf l/>^'j3-;b7;^^7;> 
(120©^ (2-3) , PEG12, 2KDa, 750mg) £ 

gg£?«t:tJ^ 7hJlf4*h7>7^;^;t-f (SigmaM) 2 U 

StL>iS TSep-Pak C8 Cartridgej (WatersM) 
T-HuSaa^s TYMC-Pack C8-APj *7i ( 4. 6 x 2 5 0 mm 1 

\httih¥#m) *%\^tzmmH p l azx >)m\B\izfrfz -^rmm u *sjt;©r 

X 2 - I L - 2 H##VP EG 1 2 £Bfc£ L&„ 

^!3«lff)iS5 rphast systemj (Pharma c i a|i|!) $ 
HHftSDS-PAGE (rHoinogenious 20j 7;i/&ffl) tz <t 
^tf Lt^I, P E G 1 2{£»i& (PEG12-rX2-IL-2) 
tiJbPEG 1 2 *s 1 L£ i: ^ S! & ft £ fa 2 0KDa*3Jg#-?S#±|? 

UfcffiHE©#£6flS*0M>K£MLfc o JK*O. 484mg (M 1 2 

%) o 

( 2 ) PEG 1 2, (Ga 1) »- r X 2 - I L- 2<7)«» 
±I2P E G 1 2-rX2-IL-2g«^ 2 0 0 mMhU7 -££&ffr?ft ( p 
H7.5)T-^ft¥ilift:LfeSephadex G-25 column (Ph 
armaciattK) |HI*g®r* t Jgffl L $ ffir* £ 2 8 0 n m © 

MJST^r.*- USfifC©$tBiIi#£^/: (3mL) 0 3©MH7}©^Gff 
i£££5,uM/mLi::ML (3mL) , feU ?»©£?£ (PCT/JP/95/ 
00298) K L £ T L # v * h - * U # > K ( (Gal) 3, 17m 
g) £M Lfzo ^SJsBr*{c^*^Eb* l>7^y;^>t-^l 5 U *mu 
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fifii* rsep-Pak C8 Cartridge] (WatersttSJ) 
T-sGMa^s r YMC-Pack C8-APj#5A(4.6x250mnu 
iLlfcMb^ttSi) SfflOtifiHP L CCJ; DftilCfcJfcoTJimu *SiB©P 
EG12-rX2-IL - 2 H#&tf (Gal) 3 &il?iLt 0 

i»»©«S* rphast systemj (P h a r ma c i attl) ^ 
ffl^fcSDS-PAGE ( THomogenious 20j f )l ffl ) £ «fc & 
»lffl/fclS», PEG12, (Gal) itflit; (PEG12, (Gal) .-r 
X 2 - I L - 2 ) liPEGl 2-rX2-IL-2C^L (Gal) 1 

> H £«1S Lfc„ 4XS 0 . 0 5 m g (JR$£ 1 %) . 

^miO ( (Ga INAc) 3g)-^fig, 3 151*88) ) 

( 1 ) (4 ) 

<b£t) ( 4 ) (1$WT 5 - 2 0 2 0 8 5 t) S«ItT 

'n-otzo 2- [2 - (2-^DDxf-^i/) Xhdri/j (ft&fe (1) ) 

500g (2. 96mol) >)A 7 ^ iK U' 5 9 6 g (3. 22mol) 

fflMF ( 3 . 5 L ) M&tti lz M X s ft $ (1 OOt) * T- M L ft # e, \ 7 ^ 

assist (3oomD -ettau s«s»ffsst sittiois 

(S8») LXitiH® ( 2 ) 8 9 5. 6g£fffc. 
^ EtOH (14L) £ jgft U 8 0 X t l«7 y > 1 *«» 1 

98mL (3. 27mol) £*D;tifc&, ^ * =. * * * - 7 - "C L ft # £ 

^S{;JMfb^^V>3L**0x.. iigT 3 0^ffi»«> 5»Lf:, 
SSffiBitiifcCi^T, fb^» ( 3 ) £lt£?itt% (Mft) J: It 4 8 
4 gfcfc„ 

±g2fb£t) ( 3 ) 4 8 3. 8 g^*5. 4 L tc?g)$¥ U tT^ip L 

fc. fiJfl&#6NaHC0i ( 2 7 3 g) Jgft ^ > *J )l> * * is * )V )l (3 
3 % Mwx 1 5 5 0 mL) * * S lc 5 @ "3 o Ad *. fc & , SITt-*ft 
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T3 9 3g|fc„ 

( 2 ) m&H f 9 ) g±&M 

z mm >mm&T'$>zit&®} ( 9 ) (D&tfuznmw- 5-202085^ 

W*>, 13? V \ V- S >iI8£H (fb^tJ (5))150g£MeOH 2.8L 
fiVh'JifiV7w 1 9 OmL©fi^gIl:S»L, Iii:TK*PI 1. 

2 5 L *»T Lfc. 3££ T-Bfc«|#&, 8«ESaffSSU:. out % t y 
> 1 5 0 0 m LRVmfoStm 5OOmL4l0jt, IfiCt-lftfiJtLfc. ?| 

fiStKhCJ:*), a, /J-T-fe^- hf* (fc£*J (7) , (6) ) Jg^fel 
(2 : 1) 89. 4 g * ft £ (y^y*=4kg, CHC 1 3 : MeOH = 1 0 
: 1 ) c 

- hi* Hb£tl ( 7 ) ) 23. 9 gfcftfc (»> U = 4 k g s AcOE 

t) „ 

±IB> a, /3 -7-fef- bft (fc^ft ( 7 ) s ( 6 ) ) m^Hl ( 2 : 1 ) 8 1. 
4g£l, 2-y^DDi^> (EDC) lLCISL, SBCT 7 D 
^>^;^>gMJ^?;i/yiJA (TMSOTf) 3 9. 8 m L * »T L £. 
4 0«Cfc:T-*fil6»s E t »Nft 2«fS*iPAfc«, fcftfcgiLfco ± 
IBa-T-t^-hft (fb£tl (7) ) 23. 9 g£, 1, 2-yi?DDx^ 
(EDC) 3 0 0 mLt»iU IfiCTTMS OTf 1 1 . 7mL*>TLfc. 
4 0-C-C 3WBSl6|ft, E t iN*2<gfS*lB*fc«, ft ft & 8 * t fc . J£tt 
tTy'J*y;^D?h^77^-tai)Iil 1 {b£*B (8) 83. 6g£ 
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ntz (vU*y;i/=4kg, CHCl 3 :MeOH=20: 1 ) „ 

±Efc£» (8) 8 3. OgSVftC^fiSLfcft^* (4) 14 2. 8 g 
1, 2-y^DD^>lLI:S«U MS 4 A (^b^i^-->-^^4 
A ) i?STv 50*CCTTMSOTf 53. 2 m L £ $T L fc „ IZ X - M 

a, ififtftii*-cai*a, <m 7K ^ h y * a-c^m, i^s^iEgsito 

ajtft->>J*y^*5A^DVbtT2*K»»)«f»L, 1 4 5 g CD II IB ft & ft 
( fb (9) ) £ ft (y'JAf^=4kg, AcOEt^CHCLiMeO 
H=20:l~10:l)o 

( 3 ) iY.&Vn (14) ffGalNAc),) c?)^Eft 

±aa-fb^-ti o) 71. ig*, EtoHi. 5L cmm u p - ^ ^x > 

Z)l*ymi 7km%}2 2 . 8g£jjQ;t, 5%Pd/C 22. 6g#ST**» 
1ST, IltT-MflLt. Ki6J**-fe5>f FtiM, WEKTiftttteB 
Lfco »»*7th = M;^50 OmL*ffl^rjSJ»SV««lftia©«^ft 4 0 
fr&oito J3II47-feh-hiJ* 2 0 0 mL Us N - / f-fr* >j > ft 

13.3 m Linx, fb£«9 (10) ©SaSJIKLt. 

-Sx £j» £>©£?£ (PCT/JP95/00298 (WO 96/0618 
1) ) iz'&^X, N - (tert-7^>>AJ^z;H _ L -^*;>g£- 
a-^>v^i*7^;&t>"L-^#5.>6&-a, r - y y *J )i .x * =? )\, p 
-h^x>^^*>K*feaj*H|4c LT^U Ltzlte>®> (11) 1 9 . 3 g 
©DMF 1 0 0 m Lfem%%.fr'®tzx L, N — fc M*>3/\^8-f 5. K 
13. 7g, DCC 4. 6 3 gfcjtafcftaWftttLjfc. £©fil6«fc:±8afc£ 
#J ( 1 0 ) 7 8 g©7-b h x h U 2 0 OraLSiiTU (15 

•c) -c-*«ffLfc. TfgM^S'Ju iiiiEg£i, 

5 A* D V h ^7 7 -f fllUt 4 £ fcfc J: *) tf(B#Tf (12) ftjffi 

6 [§# i: L T 16. 1 g ft ( •> U * 4* )\, = 4 k g, CHCh:MeOH=2 
0:1-10:1). {b£ft ( 1 2 ) © * i6 o ^ T li F AB - M S (m/z 

( M + H ) * 1 8 7 0. 9 ) CiDlglfe, 
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MVk ttzite,® (12) 15.3 g(Di^it^^ V> ( 6 5 mL) 

scx&ipu m;7j^d»» (tfa) esmLtnutfeft, siTti 

H 50mLCi§|L, SE^ILto d 3 El* »> « 

it* 5 s - U > 7 OmLl;$lU 628%NaOMe/MeO 

^^-CTi^tKhiaO, % it£® (1 3) 1 1. 2 g£ 

f# £ (^UAy^= 4 6 0 g, CH ! Ch:MeOH=10 : 1-3 : 1) . it 
(1 3) ©IJfito^TIi, 'HNMR^If 3iU^hDX7-b-^^->-fbE 
lilVXX^nD^hiJ- (ESI+QIMS) H «£ b flt & L & . 
'H NMR (6 0 0 MHz, CD C 1 3 ) : 

2. 01 (s , Ac, 9H), 2. 02 (s, Ac, 9 H) s 

2. 05 (s, Ac, 9H), 2. 15 (s, Ac, 9 H ) s 

3. 05-3. 16 (br, - CHz -NHi, 2H) 
ESI+QIMS : m/z(M+H) + 1770.4 



±IEfli^4fc (13) 6. 64g£MeOH 1 8 4 m L C U 
ft*fJL&#e>> 28%NaOMe/MeOHi§?| 0. 8 3 m L 4iiDi t„ IS 
TT- 5 PSRgiBtfgL J5JES$£;K2k&T&ai U Me OHf owe 

5 0tt-tt«Eft«t«Ci:tJ:D, ( G a 1 N A c ) » ( 1 4 ) ) £ 

3 . 4 g ff fc o 
'H NMR (600MHz, DjO) : (5 





4 8 


- 1 . 


5 5 (m, 


2 H) 


s 1 . 


7 0- 
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2 . 
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4. 32-4. 42 (m, 2HK 4. 
13 C NMR (150MHz, D 2 0) : 
23. 0, 25. 4 s 25. 9, 27. 
32. 2, 32. 6, 35. 8, 39. 
53. 1, 54. 0, 54. 2, 61. 
69. 6, 70. 2, 70. 4, 71. 
174. 3, 174. 3, 175. 4 x 
17 7.5 

ESI+QIMS : m/z (M+H) + 



6 3 ( d , 2 H ) 

6 

2 , 27. 6, 27. 9, 

7, 40. 0, 49. 6 V 

7, 68. 6, 69. 5, 

8, 75. 9, 102. 3 
175. 6, 176. 6, 

1 3 9 3. 1 



VkMm4 (GalNAc) , - T L - 2 <nmm 

0. 25M0NaCl£^t?5OmM8£M§j$(pH5. 0 ) fcjgflPLfc r 
h I L - 2 jgft (1 1 m L) £ 2 0 0 mM h 'J X - ffttfllfitt ( P H 7 . 5 ) T* 
?fe¥SftLtSephadex G-2 5*?A (Pharmacia ttJSI ) 
^7-5^1, Ufco £(Htt& 2 8 0 n m tf>R#ft&T * - * - L 

«fiB®«tHII!fl-ft»fc(20mL, 6. 5 //M) . ^ ®« ffl H^O S a »*» 
& 5 uMlzmmLTc (26mL) „ 

Z(D®&Mtt(Do h 1 3mL^ hSIBHSSM 3 {Z^t^iSti Ifcibt^L 
tM!N-7tf;^"7 n^;>'J«>F ( (GalNAc) 3, 3. 47m 
g) SajPLfc. »££JftCtt£fe&S l-7>7^;H;t-t^32. 5Ui 

SfSM* rsep-pak C8 Cart ridgej (Wqaterstt 
M) T"iwMgK r YMC — Pack C8-APj*7A(4.6x250m 
m, Oittfb^tiSn Sflit^afflHPLCCitjRBCtofcotiBL, 
©IL-2|^SV (GalNAc) 3 Lit. 

*f Sgfe<7)*i6Jg£ rp h a s t systemj (PharmacialtS) J 
fflOiSDS-PAGE ( THomogeni ous 20j f )\>®.fll) Cit) 
#*rLfc*g$, (GalNAc) 3 #£8S# ( (GalNAc) 3 — r h I L — 2 ) 
tt**»{*fc*fU (GalNAc) 3 ifi 1 ft? *S£ U fc i: * S * ft 5 ft 2 K D a 
- 25 - 



WO 98/13381 



PCT/JP97/03435 



# g («* 4 0 %) o 
#M#©-aS£ P B S ( p H 7 . 4 ) T¥M LMi^^L (LGC, 

«0( 5 (Gal) .-INF-^II 

«IS»)l$hfttHNF-a (2b) (£fb3*l£a») 2 0 0 W g^l4 
6 5 jtt 1 © 2 0 0 mM MJ * -i£Mfn« (p H 7 . 5 ) jfc& % £££ 

Lt^S^7f F-X'Jfl> K ( (Gal) , , 6. 5 m g ) ft«lnU&. » 
£*&»£«4ft£iH h ? ^"JU* ~ -f--fe*#j 0 . 7U&MU ^jg-e4I^P^ 
>T > * a ^- Ut, 

fiiSM* r YMC-Pack C8-APj # 5 A (4. 6 x 2 5 0 m nu |U 

F - a (2b) I^SV (Gal) , SHJLto £ P B S ( p H 7 . 

4) ■C¥®itltz*)l*v h L (LGC, = UtfraS) 7lij|^«IIDSL 

r P h a s t s y s t e mj ( P h a r m a c i a a HI ) * 
ffl^fcSDS-PAGE ( THomogenious 20j f )V ffl ) CtO 
#0rLfc£E, (Gal) 3 {l^gffift ( (Gal) ,-INF-i) ti: 
L (Gal) 3 *s 1 a^tS^Lfct^aS ft*»2 KD agS^?l*s±^Lt 
ft g iC © <fr g 6 II & 3fe © A > K £ fit II L £ 0 UK ft 1 50/ig ( JR * 7 5%) » 

*»«6 ( Qal) »-T.yr-Boc. f G a 1 N A C ) 3-Tvr-Boc 

3- F7^Htfflf:»(DTy r H« 6 ©£& (T.Tamura et al., 

Anal.Biochem. 216, 335-344 ( 1994)) tflfioTfTofc (£4BI#JH) . BP *> 3 
0 # m o 1 © (Gal) , & * o tt (GalNAc) i S3. 6ml©y^il/ 
*AA7U'^l:^$t, 1. 13g©Boc-Tyr-NHS (Sigma 
ttK) SBADU 5 0«Ct 5 «?ia«4tUfc. HftttSftttft. lN©NaOH£ 
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inx, j&>b&miz J; d Ltc m±mfrmz 1 % (w) © t y v 

MggT-¥§Hb t fc Sephadex G-25*?i (77;i/?y7ttS, 
1. 6x7 0 cm) tjSlDL, 2 8 0 n m T ^ - * - $ ft 7c T y r - B o c 
#fbII#£#B*bfco a#IRB#£*|g&«gL BSC 1 %T F AjSatJSjK 

rinertsil ODS-2j7J7A(4.6xl50mm s GL 
Science Inc. #«) tjB^ftlfiHPLCt,t!)»«U 
«90Xtt±©Tyr-Bo c 1 4. 7mg ( (Gal) =-Tyr-Bo 

c) R V 2 8 . 9mg ( ( G a 1 N A c ) 3 -Tyr-Boc) 4 f# £ „ & },\ £ 
$#5©#fjil±, il/^ hD77l/--f^>ft7XX^? hD^ F ij- (ESI- 
MS ) Ci ») «gLt. 
E S I -M S : 

(Gal)s-Tyr-Boc ; m/z (M + H) + 1532.8, 
( G a 1 N A c ) a- T y r - B o c ; m/ z (M + H)* 1 6 5 5. 6 

±H2^SS0jl© (Gal) 3- r h I L- 2 ©jgffiHP L C ^ > 7" y > PmftR 
lfrhIL-2CIIg^)|«;S10 0//g (IL-2II) ft it 6© 75 & (Bi 
ochemistry, (1987), 26, 3 1 2 9 - 3 1 3 4 ) l: L 

tz *>H^ Stc * ^ * * > ^ ^ ;Mb L tz o IS £ ^ * ;u # * ♦> p< ^ ;Mb ft© W£ 

*5 o >w gzfcmfcmyy* = ( P h 7 . 9) 5 o/zLi:g*a, 

l"V8 proteasej 2 # g ft fiQx. 3 7 °C t 2 2 MM L tz®., 
* Lfc. rTPCK-MJ7y>j 2 /i 5 0 mM^S^i7>t^9 

Allt ( P H7. 9 ) 5 0 ^ L fcjgfr LXhUz., 3 7 "Cl! 4 !%m$MftM b tzo 
Kl&ifc* *© * * L C/M Slat) ##f-f 5 :tl:J:^7f K?7 7ft ftS2 L 
Jt«LfclS*, (Gal) ,-rhIL-2l:*HTGlii-74^t!7;;fi 

Be#jE&£©tf-*ffli8£#fs&£ ^©ibh, *«w©^ttiay k (g 

al) jliB-TGIUO rhl L-2JDG1 n-7 4t:|uIIjRW(^^Lt^ 
5: i:£fliSLfco 
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$£MM 8 ®m&(D I L — 2 rSffi 

ATCCiDA^ltlL - 2te#ttV-i7^Hfl@ r C T L L - 2 j (ATCC 
TIB 214) G i 1 1 s £©£& (J. lmmund. , 120, 

2 0 2 7 ( 1 9 7 8 ) ) 1!»«fSj;>fl)»jl*ti|CUT-cell|« 
7^^Cbfc#ot (Gal) ,-rhIL-2, (GalNAc) 3-rh 
I L - 2 , PEG12, (Gal) 3 - r X 2 - I L - 2 SlFr h I L- 2 ffl I L 

- 2 4»jstt*aije ufc. 

fSlSS, (Gal) 3-rhIL-2©rhIL-2 CtttSJtfcffitt 1 0 2 

(GalNAc) 3-rhIL-2©rhIL-2 C -S JtJStttt 1 1 0 % T? & 
(K (GalNAc) 3 **«:ti:IL-2<D4fcJStt4gSLt^5:ti^S 
*l fc o * 6 C , PEG12, (Gal) 3 - r X2 - I L - 2©r X 2 - I L - 2 
t=ttt*tt«ttli 1 2 6%T-fet), 2 rX 2 - I L-2©MrSt£ 

£ffi*J 9 NFg)Stt 

©Ultt^o" < f, ©#?£ (Lymphokines and Interf erones ; A Practical Ap 
proach, IRL Press, Oxford, 1987) fc« -a T fr -a £„ * 10 0% 
fc3l*S;:i-«©*<f*:**fll^fci:t, MK&fc&frttt IFN 3Cft$ft 
ftTJ&Sl lij; < i t C J: -3T ^7 C J: saiSStttf 5 0 %Cffl±*nfc i: 
I F N^fiffi^ 1 JUtfc ( I U) i: L x t r I N F - amW& ( 5 
H 'J + ©AflSUC (Gal) 3-INF-afitfINF-aOIFN 

*©*£5L (Gal) 3— INF — a x I N F - a © £fer£f4 (i * ft * ill . 1 
7xl0 8 IU/mg, SV, 1. 42x10' IU/mgT-feofcoi^T 
(Gal) 3 - I N F - a<D%fem I N F - a fcftt -5 ItfStttt 8 2 0 , & 

S&&(iINF-a (2b) ©«««££# L T V* 3 Z. t 2 ftfc. 
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mmm 1 o mm&wmmmK 

7 ^ (C57BL/6, CRJt, 6 W, a*) fc (Gal) r h I L- 2, 
(GalNAc) 3 — r h I L - 2, 7y7DtnyA3-f K (ASOR, Bid 
er (Eur. J. Biochem., (1995), 230, 207-212) CttHth^DVA 

or al-acid glycoprotein, Sigma 
ttli«fc&aH§J)&tJ f rhIL-2£3. 2nmol/k gfS»I rtJ84 U -j£ 
P$fffl& (2^ 15^ 3 0^ 6 0*), &jfn# tflff M© gffi * ft o fc . jfaK 

lissci^ffiu mfr-mmzELi sAatmsLt. wKao. i%b 

SA££PB S (-) ffl9|gI«JLT*tyt^L, 3 0 0 0 rpmT* 5 #|H 
Lfcfl, ±flt£ E L I S AfflM y 7r- (0. 05M Tris HC1, 
1 mM M g C 1 2 , 0. 1 5 M NaC 1, 0. 0 5 % (V/V) x Tween2 
0, 0. 0 2 % (W/V) NaN,, 1 % (W/V) B S A v pH8. 1)T" 
«LE L I S A-eftm*m&&W72.Lrza 

ft*, I L-20EL I S Att-fttftti: UStHL-27^t;?D 

WMtfl^^^I gG (y + L) #^D-t^ (TAGOttl) * 

fflV>Tft-?£ 0 ASORCELI SAIl-^ftJ: LtMISt^l- 

acid glycoprotein t yyi') ^D-t^tSft (Bindi 
ng SitettK), r^utmthal-acid glyco 
protein d -*;Hfttf; N = ftjftflc £ L T li ™* U 7 * X 

gG (7+L) 'J ?D- + ;uftft: ( + (TAG 

*©*£*, &5BI<!>£5CAftifi® (Gal) 3 — r h I L — 2 s (GalNA 
c ) 3 - r h I L- 2i8Slir h I L- 2 fctt^ft * Lit© fc W U !FK 

^S 11 (Oal) .-rhIL-2, (GalNAc) .-rhIL-2 

U (Gal) 3 JSlV (GalNAc) ,£ffi(z J; DIL-2 ©JffH 
^©Si#nJ|gffe5Ci:*'*$tlto (Gal) 3 -rhIL-2SV(Gal 
NAc) 3-r hi L-2©fF8K^i3*(t^AUC (Kfg*£«-ME&$Tii*) 
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lir hi L-2ffl^tl?h3. 5 fig, 6. 2£fC*-3jfco SfiASORtont 

4>ttft(* (Gal) i-rhIL-2, ( G a 1 N A c ) .-rhIL-2J;H 

3 (Gal) 3- r h I L - 2 ®/]TM*«#Al U (Gal) 
3£JJTHH*BIMSnfI#£1-£7' vTDMfiffH? 7**- (ASGR) tOBi 
ndingCJ:SCi:&iEI|it"*fc», Bider^^S (Eur. J. 
Biochem., (1995), 230, 2 0 7 - 2 1 2 ) CLfttfUi 
»Lft7^7D*DVi»3-f H (ASOR) ED t J; -5 £tt fflg 511* & ft o 

fee 

V ^ 2 (C57BL/6, CRJtt, 6W, & ) \z (Gal) 3 - r h I L - 2 
©5 0/ig/kg (IL-2H^) filfASOR* 1 3 2 2 /ig/kg ( I L - 
2© 1 O^M) *nmS!-¥U 2#8tl$ifii£V£iSK8 (BTK, RK* Mr) ©& 
&£fto£ 0 LISAf^iU Lfc r h I L - 2 

(Gal) 3- r h I L - 2 fcJtttLfc. 

*©|&iR % S 6 ElK^-f £ -5 KffKK A S OR|BH$&#l3«fc0 

rhIL-2tiltl:fiTL, (Gal) 3 -rhIL-2©M«#ASGR 
£ ^ b jfc * © T £ C i: £ ft fc 0 

(Gal) i-INF-oC-anttBtttASORHWft^Ciilfi 
^ffllIiI^iJ}T^t» (C57BL/6) (3 (Gal) ,-INF- 

a®5 Owg/kg (INFUI) Sl/A S O RH 0 5 1 ^ g/k g (1 OS 
S) &B«»4U 2^il{filK (fftt, *K) ©&®£fto£ 0 § 
MiSH^ELISAfSlb, INF-a&Z>'(Gal) 3 -INF-aOiSS 

MS 7 BC^t «t -5 J3 (Gal) »-rhIL-2^| (Gal) , 
-INF-al:o^X^ Ifl^0Mltf*li I N F - a© 6 @ *g g t £ *D 
Lfeo ^M:ffit:iinifl*\ A S 0 R |s|^S#{l «£ 13 I N F - a 

tmm&iz&T u xmm&A sGR^^itt©f$>^^^$nt 0 

-15, PEG12, (Gal) i-rX2-IL-20Wft«l:^nttl« 
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(C5 7BL/6, CRJtf, 6 W, c?) C^H 3 g/k g (I 
L - 2 ft HE) T-Mf*!&^ U -SWUHSl ( 2 1 5^ 60») , 

fcLTzo Iff Eli 0 . UBSAttPBS (-) & 9 fgSM L** ^± -f * U 
3 0 0 0 r p m-C 5 #H«i&#* J: ?S £ ml 13 E L I SAffl;W7r-T! 

«LEL I S At|fi«tfiMfc»|j£L, ifi-^*^fet)0ffl^-CJt«Ufeo 

BB^m^it (Gal) 3- r h I L - 2 «fc *) $ 6 < %W> U AUC (§if§4> 
iflfi-«fffflfflttTiii*) lirhIL-2ffifil 2teT?&ofc 0 

MM 1 1 Effittwifffflffiigiftg a ft 

fctttttfJjfffflBSIS^atty: Berrye>©£i£ (M.N. Berry et. al., J. Cell Bi 
ol., 43, 506-520 ( 1969)) £ & & L 3 5 f -f - V tc J: D MS L tz W X 

#«JfF8l!fl§£ffl^TtT^£o fill*., v^* (C5 7BL/6, 7 W, d") 7E£ 

^n^n^7^^---tf (^^7i, «i*iiits) ctoasESL irk® sat* 

Mtt. £Jfftt4«JS*iiS-caigfc, (£8J§/fcM ( 5 0 gx 1 m i n) H 
9k®tzKfMmZ, 1 5 0 mm(5{i«tg*fflD i s h (g*«?ttK) 1 
0%FBSA^D-MEMigife (Gibcoftl, 1 0 0 U/mL^-y U 
1 0 0//g/mL7M/7hv-fy>, 5 Ox/g/raL^>^v^i/>§^) lc 
T3 7'C0CO 2 -T>*a.^-*- (5%C0 2 ) {IT, 1 ~ 4 BWgH L 0 
t-'^ y ->a® L£iHII!IS©^£ =J 7 7:*- --If -efllH&> £LT3 

®©fcJS»H>«ft (50Gxlmin) ic J; D Jff H If «l ]» £ !g S& L fc (£tt 1 . 
1X10 B <@, Bioavailability 9 3%) . 6wellffl37 
^t-^3-b71/-M, 8x l o 5 |/wel 1 0ff^fCM£, ±12 1 0 
%F B S AD -MEM^JfetK 3 7 "CT L<S^tt« CfflV^ fc. 

*T«BJISiB£&»fcJ: Changf,©ja (T.Chang et al. , BBA 942. 57-64 ( 19 
88)) CfSoTfT-sfc. ISIS c onfluent fttt* t ft t5 1 0 mM 

C a C 1 . ££D - P B S t 2 |slifc8>&, 0. 1 % B S A £ £fr Kfliftt £ 8 ft) 
L 4 °C T- , 30W>^i^-Ufc o ^□7^>Tai:J;^ !5 l7^;Hf;I 
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4 ©itfi© (G a 1 ) 3 -Tyr-Boe (1. 80x10 s c pm/mg) N 
(GalNAc) j-Tyr-Boc (1. 49 x 1 0 5 c p m/m g) , 
ASOR (3. 16 x 10 e cpm/jug) (0. l%BSA£^trM§i 

* h # ^ > (SigmattS) * b T ft o t 0 0^a^-Ht§||g||, 
4°C^#£P b t D - P B S T 2 7^^-20^730 »JJl±ttB 

t> 0. 5%SDS£#irO. IN NaOHtSlmli;J;^)gM©^0. 

Sttft&tttt 0. lmUHorrySl:«tDS[lilto 

[IS^g] (pmol/mg cell protein) 1:^15 [g^i 
fi ] (L/mg cell protein) 4, Scatchard 
plot 1-^T©^^T- p 1 o t *»5Rffl*tti:a ») 2m®<D&&W 

G a u s s - Ne w t o naSffl^fcid^f It S c a t c ha r 

dUtff *tf ^#tti*©ssaintt0»«^» (K d l ) £tb$S utteS; ASOR 

©Kd tffiO. 8nMt!ftSffll:>tl, (Gal) 3 -Tyr-Boc, (Ga 
INAc) 3-Tyr-Boc © * ft 14 € ft ft if |- n M © - V - b 0 , 

(GalNAc) 3-Tyr-Boc0^fi©J/)S (Gal) 3-Tyr-Boc 

<t •) * «t oftip^ to -©$s^ s &$Lt 2iai >; nz?if£mmm u 

K£}#o A S ORCitA, 2 tf-^-HKAS G R fcfl t £ < , 

fCS^IiASOR) (GalNAc) >> (Gal) a ©JPT?** £ o 

to 

l 2 ^ is ft ©iff an p. b? n a* 
«»#©lff«lia6^a»H:^^a«kB«[t:v>7 (C5 7BL/6, 9W, 

x 10'®, Bioavailability 92%)£6well©r? 
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7yt-if3-h71/-M, 6 x 10 s i/welltloy 0 FBSAt) 
D-MEMlgl (Gibcoitl, 1 0 0 U/mL^-i/ U >. 100/ig/m 
Fb7h7^y> ( 5 0//g/niLy^7^y>ti) ^ 37°C, 5% 
C 0 Ltz &©£fflV>fc„ 

Jffififfii)a^StS*Chang6©Sa; (T.Chang et al., BBA 942. 57-64 
( 1988)) LTtro £ 0 ISIS c o n f 1 u e n t ftttfi fc tt -a fc«lS«: 0 . 

1 % B S A , 1 OinMHepesA^D-MEMigft (pH7. 4 ) T? 1 Hifefr 
a£3f SiMM U 3 7 °C, 5%C0 2 tt30*O^i^-Hf;, £ 
D7^Ti£l:j;() l25 l7'<;Ht24nM© (Gal) i-rhl L — 2 (1. 
14xl0 7 cpm//ig ( I L - 2 Jftff) N (GalNAc) .-rhIL-2 
(1. 09x10' cpm/^g (IL-2)^) SD'ASOR (3. 16x1 

o 6 cpm/us) (mmmm^\zmm) imLiiioi, 3 7 "cr--^^ 

(0#, 3 0#, HfcfflK 2$fT$, mm) 4 >*a^- h L£«, -35, #ftg 
^?&:K^ji^^-3^T(i^7^>l/?gMcf{-€n^ni 0 0mM©N-7i!fjW 

t=»U ^ite©-g|3£lt>7''J >y 4 *C * S b fc 2 0 mM EGTA 

A0D-PBSiS» (Ca 2 \ Mg'^gjf) *®1m L 5 * S C £ £ 

«fc 3 * 2 Is] (A D & L, $ It D - P B ( C a 2 \ Mg ! '^ 

*t) tl 7U-hSr-20"CT-, 3 0 »WlttI &w e 1 1 

©0. 5%SDS£^&0. IN N a O H 1 m 1 t «fc § © -5 *> 0 . 

8 m 1 o ft« 16 A» c, * ^ S W ft iR 0 j&» C J: 5 ^ S ^ L 61 # ± S H tft » L * © 

> b n= 3 Tfffofc. *fc«U&0&£&fffttti£J8#i*O . lmlfco 
^TLorrySlUDIdlLit. 
^©iS^, ^ 9 EI (A) 0«fc5£ASORfcj^ <i>*3.^-h30ft£t)My) 

&frj&fr&m%£ti, imm-zMftizmLtzo a nsra gat 

(Gal) 3-rhI L-2ii, 191 (C) 0 «t -5 fciR *) 
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ifttttfiztAsZmmz nr. a s o Rcit^jffusrffljscBi o a* n«3 < t 

#^£ft£o d©*££ s ffIS«if:^.S&i!t#atSASGRI:jttt5'Jfl> 

J; D P-fe^-fcBKbTJFFH'MiJIH-e # 3 £,©©, JJT n W m M <\ fct IR *3 

(GalNAc) i-rh I L-214, 191 (B) © «t 5 (C, it M *H B§ T» 
&g:ft£^ ttfbft^tza 5t©SI**e.W6 3&»«tJ:-5*i ( G a 1 N A c ) 3- 
r h I L-2liASGRKfl-r*«*lttttfiU©T-. IfflCHRWClL, Jt« 

%mm i 3 f ^tt © ^^^ 

^ttttffi&ftflf (S908. D2. vp2) £Jff|£|g (7. 5 x 1 0 4 c e 1 1 
/mouse) Lfevr>7 (B10D2, 6 W, <?) ftfflt^ #1fi&7Bgcfc!) 
(Gal) 3-rhIL-2SVrhIL-2*It5|Hl (0. 5 W g/shot) 
»iRrt«4L (n=4) , 28 HBCj*tH***fTofc. »108t 

J: -5 C r h I L - 2 fl^SCit'* (Gal) »- r h I L- 2ft4»ttf 
H*©/a6'h#fffi«£ft, (Gal) J -rhIL-2HrhIL-2 C^LRII 

£JK« 1 4 f£ffp fr©j?jft-- 

£»fctvi>* (B10D2, 6W, £) fcffl^ (Gal) 3 -rhIL-2 
SVrhIL-2$-B2@5H|g|Ji^ (1. 5/ig/day, 4. 4^g/d 
ay, 13. 3wg/day, 40/zg/day, «fitt£TIL-2»J|)jj| 
(n = 3) , «»ifl!4 2WIBac«9Jtt«*tf^fco MHihLT 
Bffl^ fltf&tfffj&OEilSfi (111) ©*£fcjfcjd£«JfcLTS±K?-r'5r 

£ 1 lHCvti^CKTO (Gal) 3-rhIL-2ffllliI 
% (W/W) (DmUaltm 1:^41© rhIL-2 CJt^fi^Hfl** U 4 0 // 
g/dayfi#Sti)^trh I L - Z{$3 > h □ -5 ^?I^ia*S4W 
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IZlt^fim&mMtfWimZtitziDlZttl,, (Gal) 3 - r h I L - 2 -Ctt#j£& 
^i)a#tS^£ ft&fro to flfKCfc^TIi (Gal) >-rhIL-2, r 

(Gal) >- r h I L- 2 > 

*#fc£^ttja$>ftftiPofc„ $c.C»ECi3^-rii (Gal) 3-rhIL- 

2, rhu-2 fc*cifl!-*JiftJtiii$*T*Ksa«©Jtiip*«a€.nft*-3fc. 

J&«[*ft^tftS©teiBs il2|l:^tJ;9i:, GOT ( g 1 u t am 
ic oxaloacetic transaminase), GPT(glu 
tamic pyruvic transaminase), TBI L-S (t 
otal bilirubin) Tlig^KDJf Jol: (Gal)s-r 
hIL-2, r h I L - 2 t h ^ if An # H g £ ft £ tiK rhIL-2©£#fl|^ 
ifeZfFtffifalfZfr-ofzo — A , TP-S (total protein) , AL 
B-S (albumin), BUN-S (blood urea nitrog 
e n) T-li«:4fifflitlftl£ J: a IB £ fil 0 Jg ft] l± a £ ft ft o fc. 
U±<D&%, (Gal) i-rhIL-2fl)|fittiCJi^rhIL-2 C 
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m # © m m 

1. ^?fiiUxl0 3 ~2xl O s (?)ilTfeoT, 'P1£< £t> im® h ? >Z 
■f- J dV>m%tti.%G 1 nSiHtiilSttlflS!:, JffllffM 

VA3^ FClt^K, fro, h?>X>f)),<!Pij--¥<DmWtt!:Z>T^ym%. 
Vjl=> >? h-* (Gal) lXUN-7^f)b*'7?l-f ;> (GalNAc) 
S*^tS7i >>ttR*ttft>6>&*0ttftUtf> 1*4: ft, 7. 

n ± w & * fi 4 © & £ a £ l x 4 * iff m m m t£ * * t * m mm & m * 

2 . ft%L® # > ( I ) 

Z - AA- W ( I ) 

WiiiS-X'- (CHO n — N H 2 (3*, nl± 1 ~ 8 ©SI&T'fc *K X'ttW 
* s AAt^$n47^»©7WSl:tS§t5S6l4-C0-Sf>L, W # 

T-i?n57Jb^^7^ >l£gft-£& b , 

ZliS$-X 2 - ( C H 2 C H 2 0 ) p-RXM-X 2 - (CHO q-OR ( S 
Rlitf:? ? h - * (Gal) XiiN-T-t^;i/^'^^h-y-^> (GalN 
Ac) Tfet), plil~60S»tffe»J, qfc*l~180J8»-£fc!K X 2 « Z 
tfAAt^^fl57;;»07; V £ fc g & f £ ig£ |± - C 0 - £ ijk L , Z# 
AAtf^$n*7'^/'K0*;U7j; + i/;nsce^-r5«^-li-NH-&^-ro ) 
Tf^iiSGaUtliGa lNAc^fit^lT^J, ) 
■C5$hS*8SGa lXliGalNAc^t§7; -/ »R##T 4 
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4. #tt«y#>F#, (XVI) Xtt (XVII) , 




5. (IL-2), 0^-7xD>- 

a (INF-o) , Xli, * ft f> © Kftft? fe§ M*® ®bb^ 1 Xj|~Sf! 4 «© U 

4istt«fllta«, sec, ^ ^ s*0^5ll^l«~m4IM0v^fn^(;I3ii0^« 
© h 5 >x?;i/* t J: Dttlft$ii£fl!*cz>ffiH£ l ~ 5 JH©i^-f 
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8 . 1 x 1 0 3 ~ 2 x 1 0 5 ©SSIST-fe^T, '>& <i:Mffl©h7>7 
9*9 X 7-^©ISJ:45G 1 nSife^t Silfgfiias^ iff 3! S SB1 Jjg 

V Lzi 4 K IC J:t © < , fro, h7>^y)^>t-^©I|}:&57;;lS 
* h -2 (Gal) SXIiN-7tfi^7ntf;> (GalNAc) 

9 . atitt'J #> K fr\ TIB-USiC ( I ) 

Z - A A- W ( I ) 

AA!iIttSZXIiW©^-fn©IS9* s N-*ST-fe^T-tJ;lUg 
Xli 2 f@0^«t$T * J mXiimftT ^I^tU AA^2(@0T^/9g^ 

WttjS-X 1 - (CHi) n — N H 2 (St*. nttl~86DBRtife»K X'iiW 

■?^$n§7/^^7; >i»##T&»K 

Z(i^-X 2 - (CH 2 CH*0) p-RXii^-X 2 - (CH 2 ) q-OR ( S 
■K Rtetf^h-x (Gal) XttN-T-fe^l/ff^h+MV (GalN 
Ac) >K pttl-~6®S»"efc!K qlil~18fflg»Tfc!K X 2 fiZ 

tfAA-CS?$ft57?y»©7UH:tS^t5lg^tt-C0-*^l^ Z# 
AAfJp$nS7^80*Wti'j^i;Jg^t5|^tt-NH-*St. ) 
T'S^tl5GaUf;liGalNAc^t5$ffe5o ) 
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* m * © m w m 8 m \z g2 « © * be m tt s a k © 0 n * . 

1 0 . -«5t ( I ) K©»AA*J 1 fflXtt2ffl©H-X 

tt*fc**** * > *Xtt3'^/i7*>||-e**||#ottlB!!IS9JlKffi«©4a 
nSfi: Mekong ft ft. 

1 1. &a (xvi) xi* (xvii) , 





■c**n* K-e*4Wi*(D«H!B8iH-* i o m©o rti friz EmcD&m 

1 2. itajgttBfiHAi-f >^- D ^ + > _ 2 (I L-2) , ^>*-7 xD > 
-a (I NF-a) , xii, *fte,©SS£ftT-fc*fflf#0ieGB3fi8Jf|--SSl 1 £ 

titt'J ^>n^©ij^/> KftfflV^T, h7>Z?»? 
*© >*^* 5^tJ; &«H***ifcH#©«lffl«8~ 1 2JH©ufft 
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£ IB 4fi 04 a fS££dlff ©fettfto 

14. Mo^Big 8 ii~fg i i ma^ttifrizmmoftt&m y k cm© d 

t-lftt^O V 5 >X7)W X i--* tfttfeA*® «®-C&«i!*<Z)tGn£ 1 3 
fflt §B«©£iIr£tt§ld3 «©{£&&, 

15. »?itflxl0 1 -2xio i ©6Itfeot v 4>fc<fc*HH©b7> 
JISM lifts* 57J/7nfafi«Hr7^-l:»t4fi6ll«tt* , 7f7D* 
SV«7n-7 (Gal) SXiiN - 7-fe^#5 ? h * > (GalNAc) 

S©r-*;^dr^7^ KSfca5g^eau*> K^©«7^;i}:0l1i:7 

arStt^ae©0fp^©^3a^So 

1 6 . 'J h Tia-j&a ( I ) 

z - A a - W ( I ) 

(5£«*»x AAIig^SZXIiW©^*n©(ie>* 5 N-*^-CfeoT4>ct^H@ 

6ftSJ:*(lattXllBtittftottn!7U»&Ht^ttJ;<, 
WttS-X 1 - (CHO n-NH.(i^ ntt 1 ~ 8 © ifc X'ttW 

AA-c^$n47^«(D*;^ + '>n'Si:tS^t51^li-NH-ijst, ) 
tT^n57;^^7? > is mfeT' tb <o s 

Z 5£ - X 2 - ( C H 2 C H 2 0 ) p-RXI«-X ! - ( C H 2) q-OR ( St 
>K Rtitf^h-* (Gal) XliN-7t^;^7^ ht;> (GalN 
Ac) t-fci), pttl~6©^&T'fcD, q it 1 ~ 1 8 ©g&T'fc 0 , Z#A 

Aif^$n*7' ^ ^aoT ^ y scts^tsa^tt - co-**l, x 2 &z# 
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